The translational inhibitor cycloheximide represses growth factor depletion-induced apoptosis in an alb-SV40T transgenic rat liver cell line.
A transgenic rat line carrying the alb-SV40A transgene has been described by this laboratory. Several cell lines have been established from the livers of two of these rats. One of these cell lines, L37, exhibits a large nuclear/cytoplasmic ratio and a well-differentiated cytoplasm containing numerous organelles. When L37 cells are placed into culture medium lacking necessary growth factors, cellular proliferation continues for 48 hours after medium change. Subsequent to the initial 48 hours, cells begin to shrink and lose contact with adjacent cells, eventually sloughing off the culture plate surface, with most cell deaths occurring between 48 and 96 hours after medium change. Microscopic examination of sloughing cells indicates they possess highly convoluted and blebbed plasma membranes, a morphological characteristic of apoptosis. Ultrastructural studies demonstrate the ubiquitous presence of apoptotic bodies. When DNA isolated from growth factor-depleted cells is resolved on agarose gels, DNA fragmentation ladders are observed at times of maximum apoptotic change. Quantitative analysis of L37 cells between 48 and 96 hours after the removal of the culture medium shows that 59% +/- 2% of the cells undergo apoptosis. When cycloheximide, puromycin, or actinomycin D is added to the L37 cultures, only cycloheximide is able to repress apoptosis, indicating that the mechanism of apoptosis in the L37 liver-derived cell line requires a cycloheximide-sensitive translational event. The extremely high rate of apoptosis, together with the maintenance of hepatocellular characteristics, indicates the usefulness of this cell line as a model in which to study the mechanisms of hepatocellular apoptosis.